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Abstract The objective of this study was to determine the time spent on sitting per day,
level of serum High sensitivity C-reactive protein (hs-CRP), and the association between sitting
time and level of serum hs-CRP among obese women. A descriptive cross-sectional study was
conducted. Sixty eight (68) obese women were recruited. They were signed informed consent
form prior to the questionnaire answered. Then, sample blood test was taken to check for hs-
CRP level. Sitting time spent in hours was found to be not significantly associated with hs-CRP
level (p = 0.391) among obese women. Longer sitting time spent per day more than 4 h is the
factor of obesity and hs-CRP level will be higher in obese women compared to normal people.
This study can be baseline data for healthcare professionals and may contribute to develop
awareness platform on maintaining normal body mass index among women.
© 2020 Published by Elsevier España, S.L.U.
Introduction
The National Health and Nutrition Examination SurveyQ3
(2015--2016), recorded the prevalence of obesity in United
State adults was 39.8% and the prevalence of obesity was
higher among middle-aged (40--59 years old) compared to
young adults (20--39 years old) which were 42.8% and 35.7%
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respectively.1 The Asian countries followed the increasing
trend of obesity in United States which it has reached epi-
demic proportions in many Asian countries.2 These countries
also faced with obesity-related disorder such as diabetes,
hypertension and cardiovascular disease (CVD). These dis-
eases also affect the clinical burden to health care provider
and the country itself. Furthermore, Malaysia also faced
with the same problem of rising of obesity like developed
countries and other Asian countries. The latest statistic from
Malaysia National Health and Morbidity Survey (NHMS),3
showing that the overweight and obese make up nearly half
of the 30 million populace and indirectly lead Malaysia to
be known as Asia’s fattest country. According to NHMS, the
prevalence of obesity has increased to 15.1 per cent in 2011
and continued to increase to 17.1 per cent in 2015.3
https://doi.org/10.1016/j.enfcli.2020.12.009










































ENFCLI 1743 1--4Please cite this article in press as: Daud A, et al. Association between sitting time and high-sensitivity C-reactive protein
level among obese women. Enferm Clin. 2020. https://doi.org/10.1016/j.enfcli.2020.12.009
ARTICLE IN PRESS+ModelENFCLI 1743 1--4
2 A. Daud et al.
Excessive calories intake or the calories are not fully
utilized by physical activities, sedentary behavior prac-
tices also become a risk factor of obesity.4 According to
Gomez-Cabello et al.,5 the most sedentary activity is sitting
position. This study found that those spent more than 4 h sit-
ting per day and walk less than 1 h per day will have higher
risk of obesity compared to those spent less than 4 h sitting
per day and walk more than 1 h per day. Therefore, changes
in lifestyles behaviors such as lack of physical activities and
increased sedentary behavior associated with rapid urban-
ization, may lead to an increasing prevalence of overweight
and obesity.4
In obese people, adipocytes release cytokines into blood
circulation, then it stimulate production of hepatic C-
reactive protein (CRP) and a positive association between
body mass index (BMI) and CRP has been observed.6,7
High sensitivity C-reactive protein (hs-CRP) is an inflamma-
tory marker and it is the best predictor of cardiovascular
disease.8 The previous studies were proved that hs-CRP level
and sitting time was directly proportional with obesity, but
they did not discuss either hs-CRP level influences by sitting
time or not. Hence, the question arose on whether the sit-




A cross sectional study was conducted among obese women
in Kuantan, Pahang. A purposive sampling method was used.
All obese women living in Kuantan, Pahang were invited to
join as study participants.
Sample size
The prevalence of obesity class I and class II among adults
in Pahang was 25% and 5.2%, respectively.3 The sample size
was calculated using the Epi Info sample size calculator. A
total of 123 participants are needed to represent 80% of
the total distribution of obese Class I and II adults with 10%
of drop-out rate. 55% (n = 68) of participants completed the
data collection procedures.
Study tools
The research instrument used to measure the weight and
height were Omron Digital Weighing Scale to the nearest
0.1 kg and standing height was measured without shoes using
CHARDER MS3400 Adult Scale to the nearest 0.1 cm. The
data was collected using a set of questionnaires adapted
from National Health and Morbidity Survey (NHMS). The
questionnaires consist of two parts. Part A was the socio-
demographic data include age, body weight, height, BMI,
race, marital status, educational level, employment status
which denote the characteristics of the study participants.
Part B was the sitting time spent per day. The set of question-
naires was put in an envelope and sealed, and information
was kept anonymous. After completed the questionnaires,
blood sample for hs-CRP was taken by a registered nurse.
Data collection
The data collection period was between January 2018
and April 2018. Advertisement for participation were done
through health screening activities, flyers and social media
network, invitation letter to government offices and What-
sApp broadcasting. Purposive sampling method was used.
All obese women living in Kuantan, Pahang were invited
to join as study participants. The obese women who met
the inclusion criteria which were obesity type I (BMI:
27.50--34.99 kg/m2) and type II (BMI: 35.00--39.99 kg/m2),
not diagnosed with cardiovascular disease or any non-
communicable diseases, understand Malay or/and English
language. The obese women who interested and met the
inclusion criteria were ask for consent. The written inform
consent was signed by the participant and the purpose of
this study was explained to the participants. After obtain-
ing an inform consent, the information sheet which explain
about the study and the right of the participants has been
provided. Height and weight were taken to determine the
BMI.
Data analysis
Statistical analysis program, SPSS was used for data mana-
gement and Kruskal--wallis test was used for analysis. p
value < 0.05 was set as statistically significant.
Ethical aspects
Ethical approval was obtained from the Institutional Review
Board (IRB) prior to data collection process and all partici-




The sociodemographic background and total sitting time per
day of the study participants are described in Table 1. A total
of 68 obese women were recruited for this study, comprising
four races which are Malay (94.1%), Indian (1.5%), Chinese
(2.9%) and others (1.5%). The mean age of the participants
was 28.5 years old (standard deviation = 10.5). According
to the ethnicity, Malay recorded the highest frequency of
sitting time more than 4 h per day with 70.59% (n = 48) fol-
lowed by Chinese 2.94% (n = 2) and both Indian and Others
1.47% (n = 1). Majority of participants that spent their time
in sitting for more than 4 h per day are single (57.35%). For
educational level, most of the participants with Bachelor
qualification (50%) spent more than 4 h per day for sitting.
In term of occupation, participants who are unemployed
recorded the highest number on sitting more than 4 h per day
(51.47%), whereas government servant becomes the second
highest with 14.71% (n = 10) then followed by private ser-
vant 7.35% (n = 5) and housewife 1.47% (n = 1). As for working
time, participants who work at the regular time sat more
than 4 h compared to others with 32.35% (n = 22) and 29.41%










































































































ENFCLI 1743 1--4Please cite this article in press as: Daud A, et al. Association between sitting time and high-sensitivity C-reactive protein
level among obese women. Enferm Clin. 2020. https://doi.org/10.1016/j.enfcli.2020.12.009
ARTICLE IN PRESS+ModelENFCLI 1743 1--4
Association between sitting time and high-sensitivity C-reactive protein level 3Q1
Table 1 The socio-demographical background and total sit-
ting time per day (n = 68).







Age* 28.5 ± 10.48
Ethnicity
Malay 3 (4.4) 13 (19.1) 48 (70.6)
Chinese 0 0 2 (2.9)
Indian 0 0 1 (1.5)
Others 0 0 1 (1.5)
Marital status
Never married 1 (1.5) 9 (13.2) 39 (57.4)
Married 2 (2.9) 4 (5.9) 11 (16.2)
Separated 0 0 1 (1.5)
Widow 0 0 1 (1.5)
Educational level
Primary School 0 0 2 (2.9)
Secondary School 1 (1.5) 5 (7.4) 9 (13.2)
Certificate/Diploma 1 (1.5) 0 6 (8.8)
Bachelor 1 (1.5) 8 (11.8) 34 (50.0)
Master/PhD 0 0 1 (1.5)
Occupation
Unemployed 1 (1.5) 9 (13.2) 35 (51.5)
Housewife 0 0 1 (1.5)
Government Servant 0 4 (5.9) 10 (14.7)
Private servant 1 (1.5) 1 (1.5) 5 (7.4)
Self-employed 1 (1.5) 0 0
Working time
Regular 1 (1.5) 5 (7.5) 22 (32.4)
Extended hours 0 0 5 (7.4)
Staggered days 1 (1.5) 2 (2.9) 2 (2.9)
Shift hours 1 (1.5) 2 (2.9) 2 (2.9)
Part-time 0 0 1 (1.5)
Others 0 4 (5.9) 20 (29.4)
Hs-CRP level 8.03 ± 8.17* 8.59 ± 7.83* 3.05 ± 6.90
**
Note: All data is presented in frequency (percentage).
* Data is presented in mean (standard deviation).
** Data is presented in median (interquartile range).
that have sitting time more than 4 h was 3.05. Table 1 shows
the details of the socio-demographical background of parti-
cipants on their total sitting time per day.
The association between hs-CRP level and sitting
time per day
Table 2 showed the association between hs-CRP level and
sitting time per day by the participants. The non-parametric
test which is Kruskal--Wallis was used in order to determine
the association between hs-CRP level and total sitting time
per day. There was no significant association between the hs-
CRP level by different time spent on sitting with a mean rank
of 37.67 for sitting time less than 1 h, 40.92 for sitting time










<1 h 3 37.67 1.878 0.391
1--3 h 13 40.92
>4 h 52 32.71
1--3 h and 32.71 for sitting time more than 4 h [H(2) = 1.878,
p = 0.391].
Discussion
This study explored the time spent on sitting position by
obese women regardless sitting in workplace, at home, or
by doing activities daily life. Sitting is one type of seden-
tary behavior which increase the risk of getting obesity.9
This study finding indicates that unemployed participants
spent more time in sitting which was 51.47% where they
spent more than 4 h in sitting position per day. Majority of
unemployed participants were students therefore they tend
to spend more time in surfing internet, use computer to
do assignment and television viewing. The government ser-
vants also spent more than 4 h in sitting per day, in addition,
they are working in regular time system. Therefore, they
are more likely to have longer period in sitting position in
the workplace. Moreover, increased screen-based behaviors
such as television viewing, computer or internet use, demon-
strated negative health outcomes.10 According to Rhodes,
Mark and Temmel,11 increased television viewing is associ-
ated with an increase in sitting time and the consumption of
energy-dense foods which results in increased BMI and car-
diovascular risk. In addition, computer games, general and
internet use also leads to increased BMI and chronic disease
risk.12 Besides, the previous study found that social media
use like television viewing, high computer use, playing video
games and internet use such as Facebook were associated
with sitting time.9 In addition, one research stated that high
levels of sitting outside of working hours affects health more
than sitting during working hours.13
Obesity is more prominent among retired people and peo-
ple who work from their home compared to those professions
that require activity because they spent more time in sitting
more than working people.14 According to Al-Qalah, Ghazim
Isa and Karim,15 women working in an urban of Malaysia
have low to moderate physical activity level. The above find-
ings can be related to the lifestyle practices of the women
themselves. One of strong contributory factor to obesity is
unhealthy lifestyle practices by Malaysian women.16 This
study finding support with previous finding where unem-
ployed women spent more time in sitting compared to those
who are working.
Most of previous studies found that the hs-CRP level in
obese people was markedly higher compared to normal peo-
ple. This study found that the number of serums hs-CRP
increased which the level is more than 3.0 mg/L in Malay
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Joseph, & Pilote,8 support this study finding where obesity
was positively associated with serum hs-CRP regardless of
their age, sex and ethnicity. Moreover, the working time sys-
tem of the participants who were regular working time was
recorded the highest percentage of hs-CRP level of more
than 3.0 mg/L with 25.0% (n = 17) compared to others with
16.18% (n = 11). Thus, based on the results, regardless their
marital status, educational level, occupation and working
system, the level of hs-CRP still higher once they are obese.
Total sitting time is positively associated with obesity
which means women sit more than 4 h per day will become
obese. Obesity also had positive association with level of
hs-CRP which obese women will markedly having high level
of hs-CRP. However, this study revealed that sitting time
per day does not have any association with level of hs-
CRP. Previous studies found that prolonged sitting time at
work and also at leisure time and even during transporta-
tion were affects their health concern.17 Their study also
shows that sedentary behavior is associated with cardiovas-
cular disease that leads to mortality. Study conducted by
Choi et al.,8 found that prolonged total sitting time per day
at least 16 h will increase the risk of cardiovascular disease
compared to less than 4 h sitting. Besides, the evidence on
the association between sitting time and cardiovascular dis-
ease incidence is inconsistent.17 Thus, it means that sitting
time cannot affects the level of CRP among obese people
which can indicate risk of cardiovascular disease.
Conclusion
This study had proven that sitting more than 4 h per day
will increase the BMI which led to obesity. Obese people are
more likely to have higher level of hs-CRP compared to nor-
mal people. High level of hs-CRP will indicate the high risk
of developing cardiovascular disease. Therefore, longer sit-
ting time is the factor of obesity and increase in hs-CRP level
which increased risk of cardiovascular disease. In order to
improve the awareness and practice toward better lifestyle,
health care providers such as nurses are crucial team to pro-
mote the healthy lifestyle and maintaining ideal body weight
to prevent from future health disease.
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